Background: Uganda implemented health sector reforms to make services more accessible to the population. An assessment of the likely impact of these reforms is important for informing policy. This paper describes the changes in utilization of health services that occurred among the poor and those in rural areas between 2002/3 and 2005/6 and associated factors.
Background
Several factors such as proximity to health care providers, perceived quality of care, fees charged and perceived severity of illness have been shown to affect access and utilization of health services [1] [2] [3] [4] [5] [6] .
Uganda implemented a number of health sector reforms in an attempt to improve access to health services. These included introduction and then abolition of user-fees, decentralization of responsibility for delivery of health services to local authorities, restructuring of Ministry of Health (MOH), introduction of the Uganda National Minimum Health Care Package (UNMHCP), and autonomy for the National Medical Stores (NMS). There were also various experiments with prepayment and community health insurance schemes, contracting with health workers, and hospital autonomy. Some of the main reasons in favour of reforms for the health sector included failure to make appreciable progress towards the primary health care (PHC) goals of equitable health care, fragmentation of the health sector, and inability of the MOH to take charge of the health sector through sound policy and legislation [7] . These reforms took place along with other changes in the public sector consisting of liberalization and privatization, constitutional reforms, civil service reforms, and broader decentralization efforts [8] . Some of these reforms, however, were not based on locally generated ideas, objective assessments of the existing situations, or local adaptation of interventions tried elsewhere, but on pre-packaged interventions designed by donor agencies [7] . In one response to reduce this problem and better harmonise resource inflows for planning in the health sector, budget support mechanisms were introduced with significant amounts of donor funding channelled through the national budget process in a sector wide approach (SWAp) [9, 10] .
The political and civil instability during the 1970's through to the mid 1980's greatly affected health service delivery in Uganda. There was stagnation of health policy formulation, infrastructure development, health service organization and delivery. Expansion of health service delivery to rural and underserved areas was virtually impossible because of the limited health budget and insecurity in some areas. With return of relative peace in the mid-1980s there was an influx of international humanitarian organizations. Some of these organizations initially provided relief services like food, first aid and emergency requirements for settlement, but eventually registered locally as Non Governmental Organizations (NGO), and became involved in providing or supporting health care delivery. In the absence of a national health policy, various stakeholders and projects led to the dominance of selective vertical health programs. In an attempt to address this situation, the Ugandan government embarked on a mission of rebuilding the health sector [7, 11] .
One of the early reforms was the introduction of user fees in the 1980's. It was hoped that this would result in improved quality of services and subsequently increase utilization. User-fees reforms require specific design elements, complementary government policies and contextual requirements for them to have positive efficiency and equity impacts [11] . This policy change was, however, implemented in a fragmented manner. Limited attention was paid to the design elements and contextual issues within the country, hence the policy did not result in the generation of significant additional funds or improved quality of services; instead there was reduced utilization of services [7] . This was accompanied by an outcry about inability by the poor to access services, and consequently the abolition of user fees in 2001, with resulting increase in utilization in public facilities [12, 13] . However, catastrophic expenditure did not decrease among the poor [14] .
Another major reform that influenced health service delivery was large-scale decentralization of governance to districts with devolution of powers to allocate resources and deliver services (including health care), which was initiated in the early 1990's. In Uganda, decentralization was initiated largely to achieve political objectives but not primarily as an instrument for reforming the health sector [15] . However, the objectives for introducing decentralization usually include improving planning and management through decision making that is more responsive to local needs, improving service organization by reducing duplication, increasing accountability and promoting popular participation to encourage self reliance [11] . Enabling frameworks, both policy and legal, were enacted in the country and it resulted in both positive and negative modifications in the organization of health services and policy formulation. On average physical access to health facilities increased from 49% (2001) to 72% (2004) of the population living within 5 km of a health facility. However, changes in the health status of the population did not improve significantly as evidenced by the high infant and maternal mortality rates [15] [16] [17] .
Another reform involved the provision of subsidies to the private not for profit (PNFP) health facilities since 1997. In return these facilities were expected to reduce the amount of fees levied. Some facilities were able to reduce fees substantially whereas others did not [4, 18] . The failure to reduce fees was attributed to the challenge of ever rising operational costs [19, 20] . The PNFP's also argued that the subsidies from government only covered one third of the cost of providing care, the other two thirds being met from PNFP solicited external donors and user fees [17, 21] . The fees charged thus continued to operate at PNFP facilities and policy debates concerning their impact on the poor and on the merits and demerits of providing subsidies to the PNFP sub-sector continued. This paper intends to assess the changes in utilization patterns that occurred over that time. The poor are most vulnerable to changes in the delivery and financing of health services. Many of the various health sector reforms were instituted in an attempt to improve access to health services for the poor. An empirical assessment of the likely impact of these policies is therefore important for informing further policy decision making. This paper attempts to describe the changes in utilization of health services (both outpatient and inpatient), that occurred among the poor and those in rural areas between 2002/03 and 2005/06, and identify some of the factors associated with these changes.
Methods
The Uganda National Household Survey (UNHS) is a nationally representative sample survey conducted periodically by the Uganda Bureau of Statistics (UBoS, http:// www.ubos.org) to provide data for planning and to inform the national budget process. These surveys employ standard methods with generally comparable variables between rounds and maintaining continuity over rounds to enable pooling of results over rounds if ever considered necessary [16, 22, 23] . The surveys were based on stratified two stage sampling with over-sampling of urban areas, and of some rural areas with concentrated informal sector activity. Each district was a stratum and was divided into rural and urban sub-strata. The total number of about 1,000 primary sampling units (PSUs) was firstly allocated between urban and rural in the proportion of 40:60 in 2002/3 and 20:80 in 2005/6. Thereafter, the urban and rural samples were generally allocated between the strata in proportion to the number of households with certain adjustments. The allocated sample was selected with probability proportional to number of households. A suitable plan for sub-stratification and selection of households at the listing stage was introduced to ensure adequate representation of households with at least one unemployed person and an informal sector enterprise activity. Further details on the sampling strategies and weighting used are available on http://www.ubos.org [22] . The surveys included questions on health care utilization for all household members and age groups. Secondary data analysis of the UNHS 2002/3 [22, 23] and 2005/6 [16] was carried out using STATA Version 10 [24] .
Univariate, bivariate and multivariable analysis was done. The poor were identified in the UNHS datasets based on membership to households assigned to one of five possible wealth categories (quintiles). The quintiles were generated from an asset index derived using Principal Components Analysis (PCA) and scoring of the first principal component [25] . The same assets were used in 2002/ 3 and 2005/6. The assets used included the material used for construction of the roof, wall, and floor of dwelling house, fuel used for lighting and cooking, the type of toilet, possession of a television set, mobile phone and radio. The choice of an asset-based index was driven by the desire to conform to other studies in Uganda and elsewhere, and for ease of data collection of subsequent facility and household surveys. The weights and cut offs were done separately for each survey, but they were based on the same items. Those individuals identified as coming from the bottom wealth quintile were defined as "most poor" for purposes of this analysis. The probability that a household member sought care for illness from public, private not for profit, or private for profit was modelled using Stata's generalised linear latent and mixed models (GLLAMM) feature [24] , specifying the multinomial logit link. This choice was considered to be more appropriate as the outcome (choice of health provider) is of non-binary; categorical nature and the model accounts for clustering effects. The multi-level models were used to account for variables that operated at a household level and some that operated at a district level. The district is the administrative and geographical unit for local authority governance and service provision. The outcome variable of interest was choice of service provider for use of health services for an illness in the last 30 days. The surveys collected data on use of public (government) facilities, private not for profit (PNFP), and private clinic/drug shop, referred to in this paper as private for profit (PFP). The model uses attendance at PFP as the comparison category. Those who chose not to seek care, although of interest, were excluded from the model as data was not collected separately on them in the 2005/6 survey. We modelled the effects on the outcome of female gender, rural residence, distance to facility, household headship by vulnerable persons (females and elderly), household wealth quintile and passage of time between the two surveys (2005/6 = 1). Data on costs of seeking care was not readily identifiable or consistent between the two surveys.
Results

Sample characteristics
The study sample consisted of 52,088 individuals drawn from 9,711 households in the 2002/3 survey and 42,227 individuals from 7,426 households in 2005/6 surveys respectively ( Table 1 ). The survey data were weighted accordingly to enable pooling of results over rounds [22] . respectively. However, it was not possible to assess the influence of perceived severity on utilization. Although there was a change for the better in rural areas, geographical access was found not to be a The remainder of the analysis focuses on the type of care utilized for those reporting an illness. The majority of the rural residents and most poor reported having utilised private clinics, health centres and drug shops in descending order in both 2002/3 and 2005/6 periods respectively (Figures 1 and 2) . 
Choice of provider
The probability of choice of care from PNFP or public facilities was first modelled using multinomial logistic regression, setting PFP as the base category, and accounting for household level cluster effects using Stata's robust cluster feature. We tested for the effects on the outcome of being female, rural residence, distance to facility, household headship by vulnerable persons (females and elderly), household wealth quintile and passage of time between the two surveys (2005/6 = 1). Respondents were more likely to have used PNFP in 2005/6 than in 2002/3 (RRR = 2.33; CI 1.75 -3.12). Similarly respondents were more likely to have used public facilities in 2005/6 than in 2002/3 (RRR = 1.38; CI 1.13 -1.50). Apart from passage of time there was no other significant predictor of choice of PNFP in this model. However, being female and membership to elderly headed households (60+ years) were associated with higher probability of using public facilities. There appears to be a socio-economic gradient with belonging to a higher wealth quintile being progres- sively associated with decreasing use of public facilities. This socio-economic gradient was not observed for utilization of PNFP facilities relative to PFP facilities ( Table 2 ).
Considering that data was collected from a total of 56 districts in the two surveys, multi-level modelling using generalised linear, latent and mixed models (GLLAMM) was done to adjust for the clustering effects at household and district levels. The findings were generally similar to what was observed with the multinomial logistic regression, though a significant district level effect on the use of public facilities is shown in the multi-level model. Accounting for clustering produces a final model where rural residence becomes significant and where belonging to quintiles 2 and 3 are no longer significant (Table 3 ). The passage of time remained a significant predictor for use of both PNFP (OR = 2.15; CI 1.58 -2.92), and public facilities (OR 1.31; CI 1.15 -1.48). There was no other significant predictor in the model for use of PNFP. Being female remained significant for use of public facilities. When clustering by household and district are taken into account in the multi-level model, rural residence is found to be a significant predictor for use of public facilities. Being female, belonging to a household headed by elderly, and households in the 4 th and 5 th quintile remained significant predictors for use of public facilities (Table 3 ).
The choice of health care may also be influenced by level of severity of the condition. Unfortunately the UNHS data does not include variables on severity of the condition and we were unable to find a suitable proxy for severity.
Discussion
In this section we focus the discussion on the changes that took place in sources of health care between 2002/3 and 2005/6 and on the implications of these changes for the poor and those who reside in the rural areas.
The odds of not seeking care increased in 2005/6 compared to 2002/3. In both surveys, one of the most frequent reasons given for not seeking care among those who did not consider their sickness mild was the high cost of seeking care. The influence of cost could not be tested using multi-level modelling because data on costs of seeking care were not readily identifiable or consistent between the two surveys.
However, studies done elsewhere have indicated that cost is often a barrier to seeking services especially for the poor [1, 4, 26, 27] . Investment in health services by the government remains low and falls below the estimated minimum to provide the basic health care package [28] . This has resulted in gaps in service delivery such as lack of fully functional laboratories, stock-outs of medicines and supplies, and inadequately skilled, under-supervised and poorly motivated health workers. These gaps have resulted in use of private drug shops, pharmacies and laboratories even when consultation could be provided in the public facilities. This could also explain use of private clinics amidst "free" care in public facilities.
Another reason that was given for not seeking care was poor geographical access to health facilities. Although citing distance as a reason for not seeking care decreased by 43% among the rural residents there was no significant decline among the most poor. Not all rural residents are poor and distance as a barrier may not be perceived to the same degree by the poor and less poor. It is possible that further analysis may reveal that a majority of respondents who did not report distance as a barrier in rural areas may belong to less poor households, able to pay for transportation to far off facilities while the poor in rural areas cannot afford transport. Furthermore, those who chose not to seek care may have done so out of concern over costs of seeking care rather than severity of illness. Because of the lack of data on costs of health services, we were not able to assess this. On average, physical access, measured as the population living within 5 km of a health facility, increased from 49% in 1999 to 72% in 2004 [29, 30] . It is important to note that there is substantial variation in physical access [17, 30] . Although distance was not significant in multi-variable analysis as a predictor for actual reported utilisation, the common mention of distance as a barrier to seeking care may suggest that health facilities are still perceived, especially by the most poor, to be too far for them to reach easily. Studies done elsewhere have also indicated that distance from a public health facility reduces poor people's likelihood of accessing care [31] [32] [33] . We know that in several of the rural areas where majority of the poor live, facilities have been put up but are not very functional, due to the absences of health workers or medicines, and inadequate budgets to operate the new facilities. Given this scenario, a respondent may consider a health facility as not being there, which could influence responses.
The majority of the respondents who fell sick 30 days preceding the survey sought care from private clinics. It is possible that the increased use of clinics and health centres may be related to the reported increase in illness incidence from 28.3% to 39.5% between 2002/3 and 2005/6. However, a similar picture of increased use of clinics has been found in other developing countries [3, 5, 34, 35] . These surveys did not include information on the quality of services provided in the clinics. A study done in Tanzania indicated that even when they access services, the poor, the less educated, and the rural women were less likely to receive key ANC interventions [27] . Limited research has been done in the private for profit sector in Uganda. However, available evidence indicates that the sector is still largely unregulated and concerns have been raised about the training of the health workers, and the quality of care provided in these health facilities, as well as in public facilities [17, 36, 37] . Similar concerns about the quality of the services provided by the PFP sector have been raised in other low income countries [5, 33] .
Respondents were more likely to use PNFP and public facilities relative to PFP in 2005/6 than in 2002/3; more likely to use public if female or rural; and less likely to use public if less poor. It is plausible that this resulted from improved proximity to the health facilities, stemming from the decentralization policy, coupled with increased funding from debt relief, which resulted in the construction of more health centres. Indeed there was an increase in the utilisation of health centres especially among the most poor and the rural residents over the period. Many PNFP providers responded to subsidies to increase accessibility to services by the poor. These actions included reducing charges, flattening of fees, or even completely removing fees [4, 38] . Although this increased accessibility of services for the poor, in some cases it reduced the revenue base of the PNFP facilities. The costs of production (especially staff salaries) continued to rise and the subsidies that they received from government and contributions from their donors did not increase proportionately [19, 20] .
The less poor (quintile 4) and least poor (quintile 5) were less likely to use government clinics relative to private clinics. This is expected because although government services are nominally free, there remain numerous problems related to the shortage of health workers, drugs, supplies and equipment, and so many of those who can afford to pay for better quality services go to the private sector [1, 26] . This socioeconomic gradient was not observed in the utilization of PNFP services as was the case with public facilities relative to PFP services. This could have resulted from the PNFP sub-sector, unlike the private sub-sector, making a deliberate effort to keep their fees affordable even to the lower socioeconomic groups. Secondly, it is possible that the technical quality of services offered by PNFP was better than what the PFP and public facilities offered. If this was the case they may have tended to attract the better off users as well. These two effects would tend to cancel each other reducing the possibility of having a socioeconomic gradient. A previous study in Uganda that compared health care outputs between public and PNFP showed that some other factor seems to be at work in PNFP facilities [2] .
Overall, the use of traditional healers was negligible. These findings are consistent with other studies [26, 34] . However, this information could be under reported because of the stigma associated with their use.
Finally we would like to highlight some methodological and other considerations and how they might affect interpretation of the findings. In general secondary data analyses are limited by the fact that the objectives of the secondary analysis and the original surveys may not be well aligned. For instance, the cost of seeking care could not be modelled because of inconsistencies in the way cost information was captured. Severity of illness was also not modelled because this information was not available.
Given the design of the study, i.e., using two cross-sectional sample surveys, it is not possible to definitively relate the changes to the reforms. The allocation of primary sampling units between urban and rural used in the two surveys differed. However, proportionate allocation of households and the adjustments using weights [22] appear We would also like to highlight the importance of taking cluster effects at different levels into consideration during analysis for surveys such as the UNHS. For instance, when we did multivariable analysis accounting for the effect of districts (GLLAMM), rural residence emerged as having a significant effect on use of public facilities, whereas it was not significant when we did not account for the district effects (Tables 2 and 3) .
Conclusion
This analysis has shown that reforms that were implemented between 2002/3 and 2005/6 were associated with mixed results in terms of increased access for the poor. Overall utilization of public and PNFP services by rural and poor populations increased. Private for profit (PFP) continued to be the major providers of care in spite of the presence of "free" government services. This may subject sections of the population to high out of pocket expenditures, raising concerns especially for the poor. There is need to better influence the markets involving private for profit providers, given that they remain a major source of health care for the population including the poor. Innovative ways to ensure that care provided by these providers is safe and effective are needed, such as through better measurement of performance and accountability mechanisms, contracting, or engagement of consumer groups, provider associations and franchises [39] .
The observation that government services started to take a larger share of utilisation, especially for the most poor, is encouraging if it means they receive better quality of care and reduce impoverishing health care expenditures, and suggests that the reforms may indeed have benefitted those for whom they were intended. However, the odds of not seeking care also increased, and financial access to services remained a problem for the most poor and rural populations while geographical access continued to be perceived to be a problem for the most poor. Governments and health development partners need to come up with innovative solutions in order to address the special health care needs of the poor.
Some of the main reasons that respondents gave for not seeking care included costs and long distance to health facilities, with the poorest quintile of the population and those in rural areas being the most affected. Targeted subsidies that offer more resources to providers who fill in a critical niche in the rural and hard to reach areas should be considered and evaluated. In addition, subsidies could also target the users of the health services, specifically the poor and vulnerable. Alternative financing mechanisms like community based health insurance could also be explored.
